UNCLASSIFIED

AD NUMBER

AD852896

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; Mar 1969.
Other requests shall be referred to Naval
Warfare Center, China Lake, CA.

AUTHORITY

USNWC ltr, 30 Aug 1974

THIS PAGE IS UNCLASSIFIED




" . ' NWC TP 4143
Port §

STORAGE TEMPERATURE OF EXPLOSIVE HAZARD MAGAZINES

Pait 5. CARIBBEAN AND MID-ATLANTIC -

by

I. S. Kurotori
and

H. C. Schafer

Propulsion Development Department

AD852896

ABSTRACT. Storage magazine temperature measuremenis (140,920 data
points) from Cuba, Puerto Rico, Bermuda, and the Azores are under study.
This data collection is for the purpose of establishing a temperature
criterion by statistical methods for ordnance stored in explosive hazard
magazines.

This report is the fifth of the series of reports that covers explosive

nazard magazine storage temperatures in most parts of the world. This
report includes 24 figures and 17 tables.
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? FOREWORD

{ S “This report: (Part-5) covers work- accomplished by the Naval Weapons

| Center (NWC), China Lake, California, to determine the valid temperature
environment of ordnance stored in "explosive hazard magazines" located
in Cuba, Puerto Rico, Bermuda, and the Azores. It is the fifth in a

- series of reports (NWC TP 4143) and follows Part 1, American Desert;

- Part 2, Western Pacific; Part 3, Okinawa and Japan; and Part 4, Cold

: Extremes,

It is expected that there will be sufficient interest generated
among ordnance designers to warrant continued work in the study of
storage temperatures in the areas already covered and in other areas.

| This work was supported by Task Assignment Number A-33-536-711/216-1/
; F009-06-01.

This report has been reviewed for technical accuracy by Warren W.

E Oshel.

’ Released by Under authority of
F CRILL MAPLES, Head G. W. LEONARD, Head
:

Quality Assurance Division Propulsion Development Department
15 January 1969 ,

NWC Technical Publication 4143, Part 5

Published by . . . . . . . . Propulsion Development Department
Coltlation . . . . .. Cover, 33 leaves, DD Form 1473, abstract cards
First printing . . . . « . « v ¢ v v v v v v ot 460 unnumbered copies
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Part 5
INTRCDUCTION

Environmental temperature criteria are a major controlling factor
in the design of all types of ordnance. However, the accepted tempera-
ture criteria, as set forth in Military Specifications, may be such
that there are ordnance that actually meet the needs of our Naval ser-
vices and yet have failed over-strenuous qualification requirements.

If accurate knowledge of the.thermodynamic interplay between the atmos-
pheric temperature and the ordnance hardware temperature is known, more
realistic design criteria can be assigned. It is therefore important
that the actual temperature environment of ordnance be investigated to
determine realistic limitations of thermal exposuré relative to in-
Fleet service, Realistic qualification tests can then be formulated to
simulate the known service conditions. Accomplishment of the foregoing
suggestions can then be used to either (1) authenticate the existing
Military Specifications or (2) make more realistic the criteria set
forth in those specifications.

The first four parts of this report, American Desert, Western Pacific,

Okinawa and Japan, and Cold Extremes, have encompassed the range of tem-
peratures to which ordnance are exposed in storage magazines. It was
found that in the storage magazines, the MIL-STD high temperature of
165°F and the Tow temperature of -65°F are not realistic. This report
includes temperatures from storage magazines located in the Caribbean
and Mid-Atlantic and also validates the findings in the first four parts.
The data are available because of the requirement set forth in Naval
Ordnance Systems Command publication OP5, "Ammunition Ashore, Handling,
Storage and Shipping", which defines a requirement for recording and
returning magazine maximum and minimum air temperature records.

This report covers a comparatively small area of the storage envi-
ronment of explosive ordnance. Storage temperatures were obtained by
personnel at the Naval Air Station (NAS), Guantanamo Bay, Cuba; Naval
Station (NS), Roosevelt Roads, Puerto Rico; Naval Station (NS), Bermuda;
and thx Naval Air Facility (NAF), Lajes, Azores, for use in their ammu-
nition .afety programs.

The data reported herein are comprised of the measured air tempera-
tures inside the described structures only. Any ordnance stored in
these structures cannot be expected to thermally follow the variations
in temperature of the enclosed air. The difference in mass between the
air and ordnance can be expected to prevent this. Therefore, any tem-
peratures herein reported can be treated as "conservative" for the ten-
perature of the ordnance stored in these explosive hazard magazines.
(In general, the temperature of the ordnance hardware will tend to follow
the mean daily air temperature within the storage structure rather than
the maximum and minimum recorded air temperatures.)
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INSTRUMENTATION

The magazine temperature data were obtained through the use of
"horseshoe" maximum and minimum mercury thermometers. These thermometers
are equipped with steel "tattletale" devices that float on the mercury
and remain at the highest and Towest temperature positions reached dur-
ing the measurement period. The ordnancemen reset the tattletales with
a magnet after reading the indicated maximum and minimum.temperature for
the measurement period. The manufacturers of the thermometers (Taylor,
Weksler, and Moeller) warrant that the temperature readings are accurate
to within 2°F at the time of delivery. These thermometers are generally
mounted on the inside forward face of the back wall of the storage maga-
zines at about eye level (standard procedure).

Nonstandard magazines, such as buried transportainers, may not allow
the placement of the thermometers at the standard locations within the
magazine. Thermometers have been observed to be mounted on boards, or
even bare, and situated for convenience even in "standard" types of
magazines.

METHOD OF DATA RETRIEVAL AND REDUCTION

A1l available storage magazine temperature data from the NAS,
Guantanamo Bay, Cubaj; NS, Roosevelt Roads, Puerto Rico; NS, Bermuda;
and NAF, Lajes, Azores, were collected and sent to the Analysis Branch,
Propulsion Development Department at NWC. The raw data were reduced to
meaningful statistics and the significant points of interest for each
location were tabulated. These were (1) the number of temperature mea-
surements collected, (2) the number of measured temperatures greater
than or equal to 90, 100, and 110°F for each month, and (3) the average
maximum and the average minimum temperature for each month. The method
used in processing the data is explained in detail in Appendix A.

RESULTS

A summation of the temperature readings greater than or equal to
90, 100, and 110°F (the maximum recorded temperature) and the minimum
recorded temperature from both eartfi-covered and non-earth-covered maga-
zines located in Cuba, Puerto Rico, Bermuda, and Azores is presented in
Table 1. The detailed monthly breakdowns from which the data in Table 1
were summarized are presented in Appendix B.
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Recorded
No, of max temperatures
Storage Hagazine a b reater than or equal to | CeTPEriture
locations type Months N i - - 1 - (°F)
90°F 100°F No*F Max Win
Naval Air Station Earth
Guantanamo Bay covered 3 8,861 1,043 ! 0 100 60
Cuba
Non~-earth
covered 21 2,537 222 0 0 98 55
Naval Statien Earth
Rooseve;t Roads covered 38 98,515 15,929 2 L 110 52
Puerto Rico
Non-earth
covered 30 5,472 1,359 3 0 102 55
Naval Station Earth
Bermuda covered 3 16,177 559 0 0 98 47
Non-earth
coverad 33 2,741 202 0 0 98 40
Naval Alr Facility Earth
Azores covered 37 7,616 0 0 0 L‘SG 35

3 ength of time in months.
bNumber of data points represented in the sample,

The results presented in Table 1 give an indication of temperatures
to be expected in explosive hazard magazines at locations indicated.
Some of the differences in temperatures between locations is due to the
construction of the individual storage magazines. Descriptions of the
magazine classifications pertinent to this report are given in Appendix
c.

The average maximum and minimum temperatures of each month for the
four magazine sites avre shown in Fig. 1 through 9. Figures 1, 3, 3, 7,
and 8 are data reported from earth-covered explosive hazard magazines at
these various locations. Figures 2, 4, 6, and 9 are the data reported
from the non-earth-covered magazines. Figures 8 and 9 are collections of
data from both Cuba and Puerto Rico; the data are combined because of the
similarity in the environment. The upper lines in Fig. 1 thrbugh 9 rep-
resent the monthly observed average maximums and the lower lines repre-
sent the observed average minimums.

The data which support the plots of Fig. 1 through 9 are included
in Appendix D. These data include the number of measured points from
which the averages and the standard deviations were computed. The stan-
dard deviations of the data for Fig. 8 and 9 are not given because Fig.
3 represents a collection of the data from Fig. 1 and 3, and Fig. 9 a
collection of the data from Fig. 2 and 4.

The importance of reporting these data and the implicaticns arising
therefrom are discussed in Appendix E.
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FIG, 1. The Average Maximum and Average Minimum Temperatures
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FIG. 2. The Average Maximum and Average Minimum Temperatures
of Non-Earth-Covered Hagazines at NAS, Cuba.
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FIG. 3. The Average Maximum and Average Minimum Temperatures
of Earth-Covered Magazines at NS, Puerto Rico.
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FIG. 4. The Average Maximum and Average Minimum Temperatures
of Non-tEarth-Covered Magazines at NS, Puerto Rico.
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FIG. 5. The Average Maximum and Average Minimum Temperatures
of Earth-Covered Magazines at NS, Bermuda.
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of Non-Earth-Covered Magazines at NS, Bermuda.
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FIG. 8. The Average Maximum and Average Minimum Temperatures
of Earth-Covered Magazines at Both NAS, Cuba and NS, Puerto
Rico.
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CONCLUSIONS

Assuming that the data are representative of the enclosed air tem-
peratures encountered in the explosive hazard magazines located in Cuba,
Puerto Rico, Bermuda, and Azores, the results indicate that ordnance,
explosives, propellants, pyrotechnics, etc., stored in these storage
magazines will probably never be subjected to temperatures below 30°F
or above 110°F (see Appendix D). It can be seen in Fig. 1 through 9
that the data displayed in this report were taken from two types of
structures; earth-covered and non-earth-coveired. The magazines are of
metal and concrete construction. The records indicate a consistent dif-
ference in temperature ranges and daily fluctuations between the earth-
covered and non-earth-covered magazines at a given site. There is a
great difference between the ocutside air temperature and the temperature
inside the magazines in all cases. These differences, for the purpose
of protection from the elements, are almest the same regardiess of the
type of magazine. It appears that any sort of covering protects the
ordnance from the ambient extremes.

Parts 1, 2, 3, 4, and 5 of this series of reports have, to a large
extent, statistically established that explosive hazard ordnance, stored
in magazines among existing Naval stations throughout the world, are
not being subjected to the -65°F minimum or +165°F maximum temperatures
specified in Military Specifications for ordnance design.
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' é Appendix A 5 l
& _) DATA HANDLING 3
| % The procedure for handling the storage temperature data is as é
. # follows: X
S i
= Step 1. The applicable data are key punched onto IBM type cards from :
B - - ~the temperature summary sheets as received from the ammuni-
7 tion storage facility as shown in Table 2.
L TABLE 2. Punchcard Data
| Temp reading
i Type of Storage
{ Month | Day | Year | .-tazine Low | High location
|
| Example 08 01 65 13BC1 83 84 NAS, Cuba
&

: Card 3 meepeana-- --- 8 18-26 36-38( 42-44 55-79

column
Step 2. The punched cards (Step 1) are sorted in the following manner:
a. Storage location: e.g., NS, Bermuda, NAF, Azores.
b. Type of magazine: earth-covered or non-earth-covered.

¢. Calendar sequence: Month, day, and year.

Step 3. The input and output for a computer run are:

a. Input: f
1) Computer program (420-052).
2) Total card: number of months.
3) Sorted cards from Step 2.

b. Output:

(1) Averages and standard deviations of maximum and minimum
temperatures of each month on cards, as shown in Fig. 10.

(2) Raw data information, as shown on microfilm, Fig. 11.

1
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Part 5

Maximum and minimum temperature data for each month.
The maximum tenperature data Tabeled "High tempera-
ture", as shown on microfilm, Fig. 12.

(4) Deck of cards which carries the necessary identification
for mounting the microfiim on the aperture card.

The identification punched into the output decks created in Step
3b(2) and (3) are cut into segments and mounted on aperture
cards as shown in Fig. 13 and 14,

The output deck (Step 3b(1)) is assembled for the computer pro-
gram (420-053) and fed into the Univac 1108 computer. The out-
put is a curve plot, similar to Fig. 1, which gives average
maximum and minimum temperatures for the effective dates of
output deck data retention. A microfilm of the curve is pro-
duced and mounted on an aperture card.
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FIG. 12. Data on Microfilm.
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Raw Data Shown in Fig. 11.
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FIG. 14. Aperture Card With Microfilm Insert of
Data Shown in Fig. 12.
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Appendix B
MONTHLY TEMPERATURE SUMMARIES

The monthly breakdown of the summary of results for each location
is presented in Tables 3 through 9. The first row of each table con-
tains column headings. Reading from the left, the first two column
headings "year" and "Month" are self-explanatory. "N" indicates the
number of temperature readings taken during the month, the fourth
through the sixth column labeled "The Number of Data Points Greater
Than or Equal to 90, 100, and 110°F" is self-explanatory. "Max Temp"
indicates the highest temperature that was recorded during the month.
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TABLE 3. Summary of Results, Earth-Covered
Hagazines, NAS, Guantanamo Bay, Cuba
Number of data points
Yeoar Month N groatar than or equal to Max
90°F 100° | 110 | *™P
1965 01 177 0 0 0 8s
1965 N2 212 1 0 0 92
1965 03 246 12 0 0 91
1968 04 220 24 ) 0 | 92
1965 05 220 25 0 0 92
1965 06 22% 26 0 0 95
1965 07 241 34 0 0 94
1965 08 78 4 0 0 S0
1965 11 117 14 0 0 92
1965 12 112 0 0 0 89
1966 01 140 S 0 0 95
1966 02 137 0 0 0 89
1966 03 166 3 0 0 96
1966 04 155 15 (4] 0 94
1966 0% 160 23 0 0 5S¢4
1966 06 143 17 0 0 95
1966 07 141 33 0 0 9
1966 08 154 31 (¢] 0 95
1956 09 133 43 0 0 94
1966 10 147 5 0 0 93
1966 11 123 0 0 0 88
1966 12 159 0 0 0 B4
1967 01 179 7 0 0 95
1967 02 170 3 0 0 96
1967 03 188 3 0 0 95
1967 N4 190 2 0 0 95
1967 05 19¢C 10 0 0 .80
1967 06 202 18 0 0 92
1967 07 214 26 0 0 92
- 1967 | 08 |-217 57 0 o | 9
1967 09 208 87 1 0 {100
1967 10 214 25 0 0 92
1967 11 209 1 0 0 90
1968 N1l 403 1 0 0 90
\1968 0? 454 1 0 ¢ 0 90
1968 03 559 1 0 0 90
1968 04 565 7 0 0 92
1968 05 767 277 0 0 95
1968 06 326 198 0 95
16
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TABLE- 4. Summary of Results, Non-Earth-Covered
«- Magazines, NAS, Guantanamo Bay, Cuba

Number of dsta points

Year Month N greater than or equal to Max
90°F 100% | 110°F | o™

1965 01 71 0 0 0 86
1965 02 108 0 0 0 88
1965 03 125 0 0 0 88
1965 04 101 0 0 0 89
1965 0% 108 0 0 0 89
1965 J6 107 1 0 0 90
1965 07 112 3 0 0 90
1965 08 93 20 0 0 97
1965 11 40 2 0 0 90
1965 12 46 0 0 0 as
1966 01 63 2 0 0 90
1966 02 1le 4 0 0 92
1966 03 148 10 0 0 90
1966 04 141 18 0 0 92
1966 05 128 24 0 0 98
1968 01 184 1 0 0 94
1968 02 204 5 0 o) 96
1968 03 186 0 0 0 88
1968 N4 151 10 0 0 92
1968 05 155 57 0 0 98
1968 06 150 65 0 0 97
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TABLE 5. Summary of Results, Larth-Covered
Magazines, NS, Roosevelt Roads, Puerto Rico
Number of data points
Yoar Month N greater than or equal to Max
90°F 100°F | 110% | *™P
1965 05 1512 180 1 0 Jl100
1965 06 1753 300 0 0 98
1965 07 1758 322 1 0 o2
1965 08 2051 393 0 0 99
1965 09 2078 697 1 0 {100
1965 10 2127 958 2 1 J110
1965 11 2582 619 2 0 1107
1965 12 2831 498 1 0 |100
1966 01 2794 239 0 0 99
1966 02 2421 130 1 0 |100
1966 | 03 2776 | 155 0 0 | 98
1966 04 26417 185 0 0 99
1966 05 2875 86 0 0 96
1966 06 2865 283 2 0 (102
1966 07 2878 652 0 o] 96
1966 08 2907 658 2 0 100
1966 09 2716 703 0 0 98
1966 10 2791 744 0 0 98
1966 11 27813 691 8 0 |106
1966 12 2908 248 0 0 96
1967 01 2917 84 0 0 94
1967 | 02 2649 71 1 0 [102
1967 03 2930 97 0 0 96
1967 | 04 | 2803 | 152 1 D 102
1967 05 2857 164 0 0 98
1967 | 06 |[2795 | 496 2 0 102
1967 | 07 3011 | 282 0 0 98
1967 | n8 2901 | 697 0 0 |99
1967 | 09 2899 | 781 2 0 [100
1967, 10 2452 980 0 0 98
1967 11 2278 787 0 0] 96
1967 12 2580 500 0 0 99
1968 01 2901 | 217 0 0 | 96
1968 N2 2953 317 0 0 98
1968 03 3082 632 0 0 96
1968 04 2897 | 517 0 0 98
1968 05 3039 | 334 0 0 98
1968 06 524 B8O 0 0 98
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TABLE 6. Summary of Results, Non-Earth-Covered
Magazines, NS, Roosevelt Roads, Puerto Rico

Number of data points
Your Month N greater than or equal to r‘:x
- 90°F lmop lv10°F P
1965 | 10 136 64 o 198
1965 11 177 28 0 91
1965 12 201 14 0 90

1968 01 207 11
1966 02 196 23
1966 03 207 39
1966 04 203 71
1966 05 202 46
1966 06 204 66
1966 07 87 26
1966 o8 203 47
1966 09 203 43

90
92

[eNoNoReoNoReNoNoRo o oge
el
[o ]

S O0O0ONOCQOQOOO 0O000QCOOUOOOO0O oo o

1966 10 197 40 96
1966 11 221 30 94
1966 12 210 1 90
1967 | 01 210 1 o | so
1967 | 02 191 6 0 | %0
1967 | 03 213 6 0o | 90
1967 | 04 196 53 0 | 96
1967 | 05 201 74 0 | 97
19€¢7 | 06 188 | 127 0 102
1967 07 155 60 0 99
1967 | o8 192 | 130 o | 99
1967 | 09 174 | 117 0 100
1968 | 01 151 2 0 o | 90
1968 | 02 :| 135 3 ) o | sz
1968 | 03 156 26 0 0 | 95
1968 | 04 153 38 0 0 | 98
1968 | 05 155 79 ) o | 99
1968 | 06 143 88 0 o | 99
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TABLE 7. Summary of Results, Earth-Covered
Magazines, NS, Bermuda
Number of data points

Year Month N greater than or equal to Max
90°F 100°F | 110°F |'™P

1965 12 T44 0 0 0 77
1966 01 580 0 0 0 79
1966 02 504 0 0 0 14
1966 03 3191 0 0 0 72
1966 04 357 C 0 0 76
1966 05 399 0] 0 0 86
1966 06 396 39 0 0 94
1966 07 366 23 0 0 92
1966 nAe 412 103, 0 0 98
1966 09 378 5 0 0 93
1966 10 375 0 0 0 89
1966 11 360 0 0 0 82
1966 12 378 0 0 0 78
1967 01 360 0 0 0 80
1967 02 497 0 0 0 83
1967 03 645 0 0 0 76
1967 04 540 0 0 0 77
1967 05 594 o] 0 0 85
1967 056 62% 16 0 0.1 92
1967 07 560 137 0 0 96
1967 08 640 205 0 0 96
1967 09 542 20 0 0 96
1967 10 572 6 0 0 95
1967 11 520 0 0 0 85
1967 12 519 0 0 0 83
1968 01 550 0 0 0 78
1968 02 500 0 0 0 72
1968 03 480 0 0 0 78
1968 04 570 o 0 0 79
1968 05 565 o] 0 0 86
1968 06 259 5 0 0 90

kY
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TABLE 8. Summary of Results, Non-Earth-Covered
Magazines, NS, Bermuda

|

t . '
\EE_ o o . Yexr |- Month N greater thanoraqualto . | Max
!

Number of data points ;

90°F 1007 | 110%| "

1965 | 10 59 0 0 0o | 89

1965 | 11 55 0 0 o | 8s

1965 | 12 153 0 0 o | 78

1966 | 01 151 0 0 o | 72

I 1966 | 02 137 0 0 0 | 74

1966 | 03 127 0 0 o | 80

1966 | 04 124 0 0 o | 79

1966 | 05 125 0 0 o | 87

1966 | 06 104 4 0 0o | 91

1966 | 07 106 14 0 o | 98

| 1966 | 08 108 69 0 0 | 94

: 1966 | 09 102 35 0 0 | 94
1966 | 10 103 4 0 0o | 91 1

' 1966 11 100 0 0 0| 88

1966 | 12 93 1 0 o | 91
: 1967 | 01 60 0 0 0 | 85 *
' 1967 | 02 54 0 0 0 | 80 4

L 1967 | 03 69 | 0 0 o | 78

' 1967 | 04 60 0 0 o | 80
1967 | 05 65 0 0 o | 83 1

1967 | 06 66 0 0 0o | 88

1967 | 07 60 10 0 0| 92

1967 | o8 69 41 0 o | 97

1967 | 09 60 14 0 0| 94

1967 | 10 66 10 0 o | 92

1967 | 11 60 0 0 o | 88

| 1967 | 12 60 0 0 o | 82

1968 01 €6 0 0 0o | 76

1968 | 02 60 0 0 o | 76

1968 | 013 60 0 0 o | 78

1968 | 04 66 0 0 o | 79

5 1968 | 05 3 0 0 0 | 84

1968 | 06 30 0 0 o | 89
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TABLE 9., Summary of Results, Earth-Covered
Magazines, NAF, Lajes, Azores
Numbser of data points

Year Month N greator than oz equal to Max
90°F 100°F | 110% | ¥mP

1965 05 227 0 0 0 75
1965 06 - 250 0 o} 0 80
1965 | 07 245 0 0 0 80
1965 08 239 ¢ o] 0 85
1965 09 211 0 0 0 81
1965 10 173 0 0 0 80
1965 11 205 0 0 0 75
1965 12 164 0 0 0 70
1966 | 01 194 0 0 0 65
1966 02 231 0 0 0 70
1966 03 252 0 0 0 70
1966 04 219 0 0 0 69
1966 05 192 0 0 0 T4
1966 06 213 0 0 0 77
1966 07 211 0 0 0 80
1966 08 215 0. 0 0 83
1966 09 215 0 0 0 86
1966 10 161 0 0] 0 78
1966 11 168 o] 0 0 73
1966 12 159 0 0 0 T2
1967 01 205 V] 0 0 68
LT 02 201 0 0 0 67
1967 03 247 0 0 0 71
1967 | o4 191 0 0 o | 72
1967 ns 242 0 0 0 73
1967 | 06 226 0 0 0 78
1967 | 07 212 0 0 0 82
1967 | 08 236 0 0 o | a2
1967 09 197 0 0 n oy A
1967 10 212 0 0 o “z
1967 11 203 0 0 o o
1967 12 194 0 0 - *
1968 01 176 0 0 8] T2
1968 02 169 0 0 0 68
1968 03 170 0 0 0 71
1968 04 217 0 0 0 71
1968 05 174 0 0 0 3
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Appendix C
CLASSIFICATION OF MAGAZINES

Storage magazines differ in construction and deployment for the
type of ammunition that is to be stored. The storage magazines from
which the temperature data have been collected differ greatly in that
their classifications range from Explosive Hazard Magazines to store-
houses. Their construction, labaling, maintenance, etc.,:and the .
frequency at which temperature measurements were taken are in accord-
ance with the document "Ammunition Ashore Handling, Stowing, and Ship-
ping", OP5, Vol. 1, second revision. The letter designations, as es-
tablistied by OP5, are presented in Table 10, so that the reader should
have no difficulty in distinguishing between types of magazines that
are found at the specified locations.

In order to indicate the type of magazine, OP5 requires that the
letter T he added if the magazine is earth-covered and barricaded; the
letter C zdded if the magazine. is earth-covered but the door is not
barricaded; and the letter S added if the magazine is not earth-covered
but is barricaded.

TABLE 10. Storage Magazine Description.

L to N Inclusive and Y Fire Hazard--Powder (Bulk, Semifixed or
Bag Ammunition), Pyrotechnics, Ignition Fuzes and Primers, Small Arms,
Smoke Drums, Chemical Ammunition

Dimensions Normal Letter

(n?ﬁl?a]) ??E}gsz¥§) designator
50 X 100 ====emeneos 500,000 ~-====cne=e L
25 x 80 triple arch 500,000 ~==veenu==- L
52 dome (Corbetta type) 500,000 ----------- D
50 X 60 -=m=mmmu-- 300,000 -======ene- M
30 x 50 ~=emememaea 125,000 ===-wwwmee- N
25 x 48 -----mcmm-- 125,000 -=--=coeuum N
25 X 40 <=ememmean- 125,000 ====mmwmnn- N
Hiscellaneous or non- Dependent upon location, Y
standard size | size, and construction

23
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TABLE 10. (Contd)

P and Z Missile Hazard--Projectile and Fixed Ammunition

Dimensions Maximum
Letter
(nominal) explosive
(ft) : limit (1b) designator
50 % 100" =nmimmemnns "143,000 ~cemmmmmmn-
25 x 80 triple arch 143,000 (total for three
arches)

52 dome (Corbetta type) 143,000 ~e-m=nm=-m- D
Miscellaneous or non- 143,000 ======reue= Z
standard size

A to K Inclusive and W, and X Explosion Hazard--High Explosive
(Bulk, Depth Charges, Mines, Warheads, Bombs, etc.) Fuzes, Detonators,

Exploders, Black Powder

Dimensions
(nominal)
(ft)

Normal use

Normal

Letter
explosive
limit (1b) |designator

25 x 80 arch type (igloo)
25 x 50 arch type (igloo)
25 x 40 arch type (igloo)

39 x 44 or 32 x 44
(warhead type)

12 x 17 (box type)

Miscellaneous or non-
standard size

25 x 20 arch type (igloo)

Dimensions vary (galiery
or tunnel type{

10 x 14
10 x 7
6 x 8-2/3 (keyport type)

High explosives
Migh explosives
High explosives
High explosives

Black powder
High explosives

Fuze and detonator

High explosives

Fuze and detonator
Fuze and detonator

High explosives

250,000
143,000
143,000
250,000

= o oo >

20,000

Dependent upon
size, location,
and construc-
tion

70,000
250,000 G

> m

15,000
7,500
4,000

24
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. TABLE 10. {Contd)

Miscellaneous Magazines

Dimensions '

(n?ﬁigal) Type det?éﬁgzor
25 X 68 ~wmmemocmea Smoke drum type =--=-=-- m———— ... 8D
25 X 34 memvmamnnoen Smoke drum type -weee-wc--- SD
25 X 51 --mensncnaa Smoke drum type ----------- SD

A1l inert storehouses SH

o Type of hazard Letter designator
Explosive hazard magazine X
Fire hazard magazine Y
Missile hazard magazine Z

Most naval facilities use storage shelters called Ready Service
Lockers (RSL) for supposedly temporary storage. The construstion of
these shelters differ widely; wooden surface structures to earth covered,
concrete structures.

NAVAL AIR STATION, GUANTANAMO BAY, CUBA

There are 25 storage magazines from which temperature data have been
reported. CEighteen magazines are earth covered with letter designations
BT, FT, BC (Fig. 15), 190, 191, RBL (Fig. 16), RSL (Fig. 17), and AV 106.
(It should be noted that some of these designations are not defined in
OP5). Seven are non-earth covered magazines with the letter designation

RSL.

NAVAL STATION, ROOSEVELT ROADS, PUERTO RICO

There are 97 storage magazines from which temperature data have been
reported. Ninety-three magazines are earth covered with letter designa-
tions LC, PC (Fig. 18), AT, BT, HT, FC, NC, and XT. Four are non-earth
covered magazines with the letter designations SD, Y (Fig. 19), and Z.

25
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NAVAL STATION, BERMUDA

There are approximately 257 storage magazines from which data have
been reported.  Approximately 254 are earth covered with letter desig-
nations CY (Fig. 20) and HTX. Three are non-earth covered magazines
with letter designations MY, XS, and MZ (Fig. 21).

NAVAL AIR FACILITY, LAJES, AZORES . ..

There are 11 storage magazines from which temperafure data have
been reported. They are all earth covered magazines with letter desig-
nations YC (Fig. 22), XC (Fig. 22 and 23), and HT.

26
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Apbendix D
APPLICABLE STATISTICS
The standard deviation given along with the average maximum and

minimum temperatures is a measure of dispersion (precision, reproduci-
bility, spread, scatter, etc.) of temperatures within the month. If it

"is assured that the temperature readings within each month are dispersed

normally (Gaussian distribution), then the standard deviation (o) can
easily be used for calculating the percentage of temperature readings
that would exceed nominal temperatures. The Gaussian distribution is a
group of measurements that is symmetrical about the average. That is,
the spread of measurements below and above the average would appear Ts
equally descending bell-shaped curves on either side of the average.
Skewness is a term used to define the degree of departure from the sym-
metrical bell-shaped curve. Figure 24 presents this Gaussian informa-
tion. The distributions for within-month temperatures differ from

month to month in that the skewness of these distributions differ. How-
ever, the skewness is never so extreme that the assumption of normality,
which can easily provide the prediction of approximate percentage points,
can be discarded.

Temperature averages for the eight storage sites under considera-
tien in this report are given in Tables 11 through 17. ' An explanation
of the symbols is as follows:

D = Date, followed by month and year
LOC = Location; i.e., N.A.S., CUBA

N = Number of data points measured

X = Average

SO = Standard deviation

LT = Low temperature (minimum)

HT = High temperature (maximum)

1

For a Gaussian distribution, the average (u) minus 1 standard devi~-
ation (o) to the average (u) plus 1 standard deviation (o), that is u £ lo,
includes approximately 68% of all the values of the distribution. Simi-
larly u + 20 covers 95% and u t 30 covers 99% of all the values of the
distribution. .
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SKEWED TO THE RIGHT

AVERAGE

N

SKEWED TO THE LEFT

FIG. 24. Gaussian Distribution and
Skewed Distributions.
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TABLE 11.

Minimum and Maximum Storage Temperature in
Farth-Covered Storage Magazines, Monthiy
Summaries, NAS, Guantanamo Bay, Cuba

Part b

01 65 NeAsSo
01 65 NoAsSe
02 65 NaiAaSe
02 65 NoAsSoe
03 65 NMNeAeSas

04 65 NsAeSs
04 65 NsAsSe
05 65 NeAeSe
05 65 NsAsSe
06 65 NoAesSe
06 65 NoAWJSe
07 65 NoAeSs
07 65 HNesAeSe
08 65 NeAsSe
08 65 NaoAeSe
11 65 NeoAeSe
11 65 NeAeSe
12 65 NeAeSe
12 65 NesAeSs
01 66 NeAsSe
NeAesSe
02 66 NoAeSe
02 66 NeAeSe
03 66 NeAeSe
03 66 NeAeSs
04 66 NeAeSe
04 66 NesAeSe
0% 66 NeAeSs
05 66 NesAeSe
06 66 NoeAu«Se.
06 66 NsAeSe
07 66 NoAeSoe
07 66 NesAeSe
08 66 NesAeSe
08 66 NsA+Se
D09 66 NsAsSe
09 66 NeAeSo
10 66 NoAeSe
10 66 NyAesSe
11 66 NsAeSs
11 66 NsAeSs
12 656 NeAsS,
12 66 NeAeSe

RRE A L

2 rea T SRR I -

R A A £ Al B S

G

e REE
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o
[

o
[+ ]

03 65 NoAsSe

CUBA
CUBA
CUBA

CUBA

CUBA
CUBA
CUBA
CuBA
CUBA
CUBA
CUBRA
CUBA
CURA
CURA
CUBA
CUBA
CUBA
CUBA
CURA
CUBA
CUBA
cunaA
CURA
CUBA
CURA
CUBA
CUBA
CUBA
CUBA
CuBA
CUBA
CURA
CUBA
cuta
cuUBA
CUBA
CURA
CUBA
CUBA
CURA
CUBA
CUBA
CusA
CUBA

177

177

212
212
246
246
220
220
220
220
225
225
241
241

78

78
117
117
112
112
140
140
137
137
166
166
155
155
160
160
143
143
141
141
154
154
133
133
147
147
123
123
159
159

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

7769
B2453
7915
83470

.80e72

B4 54
8le70
85446
82e44
86405
83425
86432
B4 482
87428
84 .95
86497
83.74
8690
81435
84 ¢45

" 78431

83,78
77«19
8l.50
80415
834,22
8l.94
84086
81492
85452
83,08
86439
B&4el3
87455
84497
88.28
84 .98
B85 ¢ 65
83427
85446
80497
83.12
78473
80450

sD
sD
sD
sSD
sD

op’

sD
sD
sD
5D
sD
5D
D)
S0
sD
sD

20892
1943
24407
24066
24357
24240
2¢204
2¢342
1.858
2¢045
2073
20217
le713
20203
1.298
1.358
24093
1793
24915
2585
3.079
3,342
3,207
2¢752
2327
24516
24090
2658
2e75H2
2811
24209
2+475
2165
2297
2+N40
2e413
2870
24270
le769
1990
24279
26242
2ett92
1990
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; TABLE 11. (Continued)

v D01l 67 NeAeSe CUBA N 179 x 79446 SD  Z2e461 LT
! ; DOl 67 NeAeSe CUBA N 179 X 82439 SD 24970  HT
& ; D 02 67 NsAeSe CUBA N 170 X 79495 8D 24292 LT
; | D 02 67 NeAeSs CUBA N 170 X 82466 SD 20774  HT
} g D 03 67 NsAsSe CUBA N 188 X 79497 SD 20572 LT
! D .03 67 NeAeSe CUBA N 188 X 83,21 SD 24459 HT
Lo D 04 67 NeAeSe CUBA N 190 X' B0e33 SD 24551 LT
! : D 04 67 NeAeSe CUBA N 190 X 83415 SD 2¢295  H!
| D 05 67 N.A.Se CUBA N 190 X 82415 $D 24305 LT
; D 05 67 NsAeSe CUBA N 190 X 85413 SD 24267  HT
: D 06 67 NsAeSe CUBA N 202 X 83,60 SD 16947 LT
} D 06 67 NeAsSe CUBA N 202 X B6404 SD 24164  HT i
; D 07 67 NeAsSe CUBA N 214 X 84,01 SD 20606 LT
; D 07 67 NeAeSse CUBA N 214 X B87.03 SD 1,803  HT
i D 0B 67 NeAsSe CUBA N 217 X 85,09 SD 24366 LT
; D 08B 67 NeAsSe CUBA N 217 X 87.90 SD 1675  HT
; D 0% 67 NsAeSe CUBA N 208 X 85484 SD 24060 LT
\ D 09 67 NeAsSe CUBA N 208 X B8BaT0 $D 1e844  MT
| D 10 67 NeAeSe CUBA N 214 X 84,40 SD 24379 LT
D 10 67 NeAeSe CUBA N 214 X 8745 SD 14651  HT
D 11 67 NeAeSe CUBA N 209 X B82.46 SD 24059 LT -
D 11 67 NeAeSe CUBA N 209 X B85.42 SD 20027  HT :
D 01 68 NsAeSe CUBA N 403 X 78439 SD 3,718 LT J
D Ol 68 NsAeSe CUBA N 403 X 82,61 SD 3,181  HT
D 02 6B NeAdSe CUBA N 454 X 77,00 SD 34946 LT . 1
D 02 68 NasAuSe CUBA N 454 X 81425 SD 34169  HT ]
1 D 03 68 NosAeSe CUBA N 559 X 77461 SD 34335 LT
D 03 68 NesAsSe CUBA N 559 X B2,43 SD 24468  HT
D 04 68 NsAeSe CUBA N 565 X 79.06 SD 3,015 LT
D 04 68 NesAsSe CUBA N 565 X 84,43 SD 24375  HT 4
D 05 68 NeAsSe CUBA N 767 X 82456 SD 3,157 LT
D 05 6B NeAsSe CUBA N 767 X B87.70 SD 3,247  HT
D 06 68 NeAeSe CUBA N 326 X Bb4e4 SD 34169 LT
D 06 68 NsAsSe CUBA N 326 X 89406 SD 3,099  HT
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TABLE 12, Minimum and Maximum Storage Temperature in
Non-Earth-Covered Storage Magazines, Monthly
Summaries, NAS, Guantanamo Bay, Cuba

D 01 65 NesAeSes CUBA N 71 X 66415 SO . 34576 LT
D 0L 65 NeAoSe CUBA N 71 X 79430 SD 2.6064 HT
D 02 65 NJAsSes CUBA N 108 X 68447 SD 24783 LY
D 02 65 NsAeSe CUBA N~ 108 X 80.16 SD 4e435 HT
D 03 65 NeAeSe CUBA N 125 X 71.01 SD 24340 LT
D 03 65 NeAeSe CUBA N 125 X 8ls54 SD 3747 HT
D 04 65 NesAeSe CUBA N 101 X 71467 SD 34430 LT
D 04 65 NsAeSes CUBA N 101 x ~82.39 SD 3.108 HT
D 05 65 NsAceSe CUBA N 108 X 73494 5§D 24408 LT
D 05 65 NeAeSse CUBA N 108 X 83449 SD 24512 HT
D 06 65 NesAsSe CUBA N 107 X 74491 SD le674 LT
D 06 65 NesAeSes CUBA N 107 X 85459 SD le962 HT
D 07 65 NesAeSe CUBA N 112 X 76469 SO 24169 LT
D 07 65 NeAeSe CUBA N 112 X B5.69 SD 34698 HT
D 08 65 NesAeSe CUBA N 93 X 76433 SD le549 LT
D 08 65 NeAeSe CUBA N 93 X 86458 SD 4e209 HT
D 11 65 NeAseSe CUBA N 40 X 73.60 SD 2.216 LT
D 11 65 NeAeSe CUBA N 40 X 85.65 SD 3,118 HT
D 12 65 NeAeSe CUBA N 46 X 69498 SD 4e6B3 LT
D 12 65 NasAeSe CUBA N 46 X B83.91 SD 34332 HT
D 01 66 NoeAsSe CUBA N 63 X 6979 SD - 4810 LY
D 01 66 NeAeSe CUBA N 63 X 82440 SD 4e637 HT
D 02 66 NeAeSs CUBA N 116 X 70.12 SD 54280 LY
D 02 66 NeAeSse CUBA N 116 X 8ls49 SD 54693 HT
D 03 66 NeAeSe; CUBA N 148 X 74435 SD 44693 LT
D 03 66 NesAeSe CUBA N 148 X 82410 SD 44826 HT
D 04 66 NeAeSs CUBA N 141 X 76403 SD 34678 LT
D 04 66 NsAeSe CUBA N 141 X B4449 SD 4,033 HT
D 05 66 NeAseSe CUBA N 128 X 75490 SD 3.327 LT
D 05 66 NeAeSe CUBA N 128 X 86412 SD 44270 HT
D 01 68 NeAeSs CUBA N 184 X 70424 SD 4e720 LT
D 01 68 NeAeSe CUBA N 184 X 81413 SD 34034 HT
D 02 68 NsAsSe CUBA N 204 X 71403 SD 5064 LT
D 02 68 NesAeSs CUBA N 204 X B80.47 SD 4eB6T HT
D 03 68 NeAsSe CURA N 186 X 69499 SD 4e574 LT
D 03 68 NeAeS, CUBA N 186 X 82405 SD 24839 HT
D 04 68 NesAeSe CUBA N 151 X 71400 5D 50188 LT
D 04 68 NeAeSe CUBA N 151 X 83.23 SD 34473 HT
D 05 68 NeAeSe. CUBA N 155 X 76454 SD 64096 LT
D 05 68 NsAeSe CUBA N 155 X 87451 SD 44337 HT
D 06 68 NsAsSs CUBA N 150 X 78496 SD 44960 LT
D 06 68 NeAsSe CUBA N 150 X 88409 5SD 44056 HT
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NS, Roosevelt Roads, Puerto Rico

TABLE 13. Minimum and Maximum Storage Temperature. in Eafth-COVered
Storage Magazines, Monthly Summaries,

42

D 05 65 NeSs PUERTO RICO N 1512 X 8le24 SD 34945 LT
D 05 65 NaSe PUERTO RICO N 1512 X B4e86 SD 44056 HY
D06 65 NeSe PUERTO RICO N 1753 X B8le686 SD° 3:974 LT
D 06 65 NeSe PUERTO RICO N 1753 X 86405 5D 34844 HT
D 07 65 NeSe PUERTO RICO N 1758 X 82474 SD 3.969 LT
D 07 65 NeSe PUERTO RICO N 1758 X - 86+09 SD 44185 HY
D 08 65 NeSe PUERTO RICO N 2051 X 83.07 SD 44140 LY
D 08 65 NeSe PUERTO RICO N 2051 X 86459 SD 3.972 HT
D 09 65 NeSe PUERTO RICO N 2078 X 84410 SD 40191 LT
D 09 65 NeSe PUERTO RICO N 2078 X 87492 SD 3,848 HTY
D 10 65 N+sSe PUERTO RICO N 2127 X 83,37 SD 34965 LT
D 10 65 NeSe PUERTO RICO N 2127 X BB«66 SD 34940 HT
D 11 65 Ne«Se PUERTO RICO N 2582 X B2.07 SD 34912 LT
D 11 65 NeSe PUERTO RICO N 2582 X 86459 SD 4el135 HT
D 12 65 NeSs PUERTO RICO N 2831 X 80.05 SD 44207 LT
D 12 65 NeSe PUERTO RICO N 2831 X 85460 SD 4el64 HT
D 01 66 NeSe PUERTO RICO N 2794 X 79434 5D 44050 LT
D 01 66 NeSe PUERTO RICO N 2794 X 84420 8D 44121 HT
D 02 66 NeSe PUERTO RICO N 2421 X 7B+95 SD 3.617 LT
D 02 66 NeSs PUERTO RICO N 2421 X B84.15 50 3.851 HT
D 03 66 NeSe PUERTO RICO N 2776 X 79458 SD 3,527 LT
D 03 66 NeSe PUERTO RICO N 2776 X 84.29 sD 3,570 HT
D 04 66 NeSe PUERTO RICO N 2643 X 81453 SD 3.081 LT
D 04 66 NeSe PUERTO RICO N 2643 X 85,03 sSD 3.641 HT
D 0% 66 NeSeo PUERTO RICO N 2875 X 81415 SD 2.268 LT
D 05 66 NeSe¢ PUERTO RICO N 2875 X 84439 5SD 2302 MT
D 06 66 NeS. PUERTO RICO N 2865 X 82465 SD 2,081 LT
D 06 66 NeS. PUERTO RICO N 2865 X B&.0T SD 20441 HT
D 07 66 NeSs PUERTO RICO N 2875 X 83.79 SD 24490 LT
D 07 66 NeSs PUERTO RICO N 2875 X 8738 SD 2.601 HT
D 08 66 N«Ss PUERTO RICO N 2907 X 83.67 SD 24493 LT
D 08 66 N«Ss PUERTO RICO N 2907 X B7.09 sD 2.869 HT
D 09 66 NeSs PUERTO RICO N 2716 X 83.83 SD 2.530 LT
D 09 66 N«S» PUERTO RICO N 2716 X 87436 SD 20831 HT
D 10 66 NeS. PUERTO RICO N 2791 X 82.78 SD 24707 LT
D 10 66 NeSe PUERTO RICO N 2791 X 86473 SD 34337 HT
D 11 66 NeS. PUERTO RICO N 2783 X 82.33 5D 3.245 LY
D 11 66 NeSe PUERTO RICO N 2783 X 86419 SD 3,975 HT
D 12 66 NeS¢ PUERTO RICO N 2908 X 80.27 SD 20944 LT
D 12 66 NeSe PUERTO RICO N 2908 X 83477 SD 3,684 HT
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TABLE 13. (Continued)

D Ol 67 NeSe PUERTO RICO N 2917 X 79417 8D 24802 LT
D 01 67 NeSe PUERTO RICO N 2917 X 82458 SD 34464 HT
D 02 67 NeSe PUERTO RICO N 2649 X 79,41 SD 24857 LT
D 02 67 NeSe PUERTO RICO N 2649 X B2475 SD 34366 HT
D 03 67 NeSese PUERTO RICO N 2930 X 79¢86 SD- 20972 LT
D 03 67 NeSs PUERTO RICO N 2930 X 83,30 SD 30118 HT
D 04 67 NeSe PUERTO RICO N 2803 X BO0.l6 . 5D 24902 LT
D 04 67 NeSs PUERTO RICO N 2803 X B84.20 SD 30047 HY
D 05 67 NeS. PUERTO RICO N 2857 X B81l.18 SD 24730 LT
D 05 67 NeSs PUERTO RICO N 2857 X Bé4.46 SD 26920 HT
D 06 67 NeSe PUERTO RICO N 2795 X B3440 SD 24800 LT
D 06 67 NeSe PUERTO RICO N 2795 X 86481 SD 24989 HT
D O7 67 NeSe PUERTO RICO N 3011 X 83,01 SD 20642 LT
D 07 67 NeSs PUERTO RICO N 3011 X 85.88 SD 2852 HT
D 08 67 NeSe PUERTO RICO N 2901 X 84,18 SD 24660 LT
D 08 67 NeSs PUERTD RICO N 2901 X B87.32 8D 34062 HT
D 09 67 NeSe PUERTO RICO N 2899 X 84445 SD 20519 LT
D 09 67 NeSe PUERTO RICO N 2B99 X B7.40 SD 20666 HT
D 10 67 NeSs PUERTO RICO N 2452 X B4.43 SD 20616 LT
D 10 67 NeSe. PUERTO RICO N 2452 X 88,13 5D 24881 HT
D 11 67 NeSe PUERTO RICO N 2273 X 83,76 &D 2¢716 LT
D 11 67 NeSs PUERTO RICO N 2278 X B87.54 SD 34248 HT
D 12 67 NeSes PUERTO RICO N 2580 X 81430 SD 264832 LT
D 12 67 NeS. PUERTO RICO N 2580 X B5457 SD 34731 HT
D Ol 68 NeSe PUERTO RICO N 2901 X 79425 SD 24861 LT
D Ol 68 NeS, PUERTO RICO N 2901 X 83,472 SD 34701 HT
D 02 &8 NeSe PUERTO RICO N 2953 X 79.18 SD 306476 LT
D 02 68 NeSs PUERTO RICO N 2953 X 84421 SD 34819 HT
D 03 68 NeSe PUERTO RICO N 3082 X 78495 SD 34002 LT
D 03 66 NeSe PUERTO RICO N 3082 X 85440 5D 34867 HT
D 04 68 NeS, PUERTO RICO N 2897 X 78491 SD 2776 LT
D 04 68 NeSe PUERTO RICO N 2897 X B85.10 SD 3e746 HT
D 05 68 NeSe PUERTO RICO N 3039 X 81406 SD Jel54 LT
D 05 68 NeSe PUERTO RICO N 3039 X B5495 SD 34029 HT
D 06 68 NeSe PUERTO RICO N 524 X 83400 SD 24284 LT
D 06 68 NeSe PUERTO RICO N 524 X 86472 SD 24867 HT
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Part 5

TABLE 14.

Minimum and Maximum Storage Temperature in Non-Earth-Covered

Storage Magazines, Monthly Summaries,

NS, Roosevelt Roads, Puerto Rico
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0
o
o

-3
F-3

NeSe
NeSe
NeSo
NeS,
NeSe
NeSe
NeSe
NeS.
N.S.
NeSe
NeSe
N.s.
N.s.
NeS.
NeSs
NeSoe
NeSe
NeSo
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeS.e
NeSe
Ne S+
N.S.
NeSs
NCSO
NeS.
N.s.
NeS.
N.S.
N's'
NeSs
NeSs
NeSos
NeSe
N.S.
NeSe
NeSe
NeSe
N.s.
N.S‘

PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTOQ
PUERTOQ
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTQ
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUFRTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUERTO
PUFRTO
PUERTO
PUERTO

RI1CO
RICO

RICO

RICO

RICO

RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RI1CO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
RICO
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136
136
177
177
201
201
207
207
196
196
207
207
203
2073
202
202
204
204

81

87
209
208
203
203
197
197
221
221
210
210
210
210
191
191
213
213
196
196
201
201
i88
188
155
155
192
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80423
88.51
79434
86410

175409

84.86

75413

83.98
75696
84404
76633
84434
7833
86450
78487
86431
BO.76
B6.84
80+¢52
86,11
82.17
B8he22
82.08
86456
80456
86443
78410
84402
75495
82.10
75495
82436
T6¢72
83.02
75453
84407
75465
86416
78460
B7+64
80477
S0.70
80641
88417
81437

S0
sD
5D
SO
sD
sD
5D

3.306
3,521
3.060
2+818

24857

44256
24344
3.489
3.501
44045
3.478
44673
346632
44838
34174
34405
4LeBT4
4.020
4eb35
4,379
24524
3.636
24164
3.742
26234
34977
3,318
44190
3.306
3726
24947
34345
34281
34673
34538
3.014
20995
4e145
2.818
36775
3.299
3.802
le886
34951
14959
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TABLE 14. (Continued)
D 08 67 NeSe PUERTO RICO N 192 X 90481 SD
D 09 67 NeS, PUERTO RICO N 174 X BO0.79 5D
D 05 67 NeSe PUERTO RICO N 174 X 90e53 SD
D 01 68 N&S, PUERTO RICO N 151 X 73«11 SD
D 01 68 NeS. PUERTO RICO N 151 X 83409 SD
D 02 68 NeS, PUERTO RICO N 135 X 73451 5D
D 02 68 NeS, PUERTO RICO N 135 X 82436 5D
D 03 68 NeSe PUERTO RICC N 155 X 75439 SD
D 03 68 NeSe PUERTO RICO N 155 X 84476 SD
D 04 68 Ne3Ss PUERTO RICO N 153 X 7T6a32 SD
D 04 68 Ne5e PUERTO RICO N 153 X 86469 D
D 05 68 NeSe PUERTO RICO N 155 X 8ls10 SD
D 05 68 NeSe PUERTO RICO N 155 X 89.14 SD
D 06 68 NeSe PUERTO RICO N 143 X 31499 SD
D 06 68 NeSs PUERTO RICO N 143 X 89483 SD
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\ TABLE 15. Minimum and Maximum Sturage Temperature in

. Earth-Covered Storage Magazines, Monthly

: Summaries, NS, Bermuda

! D 12 65 NeSe BERMUDA N 744 X 61493 SD 20553 LT

' D 12 65 NeSe BERMUDA N 744 X 67414 SD 2.786 HT

E D 01 66 MNoSe BERMUDA N 580 X 57.87 SD 3.282 LT

| D 01 66 NeSe BERMUDA N 580 X 64:10 SO 34294 HT

' D 02 66 NsSe BERMUDA N 504 X 58e44 SO 3.476 LT

i D 02 66 Ns+Se BERMUDA N 504 X 63.59 SD 3476 HT

' D 03 65 NeSe BERMUDA N 391 X 6088 5D 2.085 LT

b D 03 66 N+Ss BERMUDA N 391 X 66493 5D 24293 HT

| D 04 66 NS« BERMUDA N 357 X 61462 SD 14835 LT

w D 04 66 NeSe BERMUDA N 357 X 68450 5D 24030 HT

{ D 05 66 N.Se BERMUDA N 399 X 65456 SD 44883 LT

! D 05 66 NeSe BERMUDA N 399 X 74479 SD 44912 HT

T D 06 66 NeSe BERMUDA N 396 X 75429 SD 4o499 LT
D 06 66 Ne¢Se BERMUDA N 296 X 83,74 SD 44448 HT
D 07 66 NeSe BERMUDA N 366 X 719448 SD 34368 LT

\ D 07 66 NeSe BERMUDA N 366 X B5.05 SD 24859 HT
D 08 66 NeSe BERMUDA N 412 X 83450 SD 24542 LT
D 08 66 NeSe BERMUDA N 412 X 87499 SD 24934 HT
D 09 66 NeSe BERMUDA N 378 X 7TBe91 SD 20617 LT
D 09 66 NeSe BERMUDA N 378 X B82.80 SD 34011 HT
D 10 66 NeSe BERMUDA N 375 X 73.95 SD 3.184 LT
D 10 66 NeSe BERMUDA N 375 X 78455 SD 2973 HT

’ D 11 66 NeSe BERMUDA N 360 X 67.85 SD 2.789 LT
D 11 66 NsSe BERMUDA N 360 X 7256 SD 34681 HT
D 12 66 N.S« BERMUDA N 378 X 62443 SD 34569 LT
D 12 66 N.S5« BERMUDA N 378 X 67.5% SD 34422 HT
D O1 67 Ne+Se BERMUDA N 360 X 61.50 SD 3.584 LT
D01 67 NeS5s BERMUDA N 360 X 67424 50 34368 HT
D 02 67 NsSs BERMUDA N 497 X 61679 SD 3,819 LT
D 02 67 N+5» BERMUDA N 497 X 66.86 SD 34942 HT
D 03 67 N.5. BERMUDA N 645 X 60e64 SD 3e742 LT
D 03 67 NsSe BERMUDA N 645 X 65481 SD 34388 HT
D N4 67 NeSs BERMUDA N 540 X 62453 SD 34042 LT

| D 04 67 Ne«Ss BERMUDA N 540 X 68412 SD 34045 HT
D 05 67 N+Se BERMUDA N 594 X 68403 SD bLet32 LT
D 0% 67 NeSe BERMUDA N 594 X T4e40 5D bebb2 HT
D 06 67 MNaSe BERMUDA N 625 X 72468 SD 50146 LT
D 06 67 NeSe BERMUDA N 625 X 78419 5D 5725 HT
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. TABLE 15, (Continued) =
D07 67 N«Se BERMUDA N 560 X B0e73 SD 30428 LT H
D O7 67 N.S« BERMUDA N 560 X B86e51 5D 43417 HT %
- D 08 67 NeSe BERMUDA N 640 X 82487 SD 24929 LT ]
D 08 67 NeSe BERMUDA N 640 X 88413 SD 34431 HT =
D 09 67 N«Se BERMUDA N 542 X 78438 SD 34312 LT 2
: D 09 67 NsSe BERMUDA N 542 X 82489 SD 34681 HT H
' "D 10 67 NeSe BERMUDA N 572 X 74e17 SD ~ 3e636 LT £
D 10 67 NeSe BERMUDA N 572 X 78454 SD 34949 HT H
D 11 67 N+Se BERMUDA N 520 X 66490 SD 3.608 LT s
D 11 67 Ns¢Se BERMUDA N 520 X T72.87 SD 34840 HT ;
D 12 67 NsSe BERMUDA N 519 X 62459 SD 3¢314 LT :

D 12 67 NeSe BERMUDA N 519 X 67489 SD 34524 HT

D Ol 68 N.Se BERMUDA N 550 X 58463 SD 34411 LT

D Ol 68 N+sSe BERMUDA N 550 X 63+90 SD 3,614 HT

D 02 68 NeS» BERMUDA N 500 X 57475 SD 2.681 LT

D 02 6B No5¢ BERMUDA N 500 X 6291 SD 34340 HT

D O3 68 N+Se BERMUDA N 480 X 57.81 SD 441649 LT

D 03 68 N.S. BERMUDA N  4BO X 63496 5D 34945 HT

D 04 68 N.Se BERMUDA N 570 X 63449 5D 24987 LT

D O4 68 Ne5e BERMUDA N 570 X 69e45 SD 30450 HT

D 05 68 Ne¢Se BERMUDA N 565 X 67449 SD 3,788 LT

D N5 68 NeSe BERMUDA N 565 X T&e12 SD 44173 MT

D 06 68 N.Se BERMUDA N 259 X 72491 SD 34657 LT

D 06 68 NeSe BERMUDA N 259 X 79424 SD 4,865 HT
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TABLE 16, Minimum and Maximum Storage Temperature in

Non-Earth-Covered Storage Magazines, Monthly

Summaries, NS, Bermuda
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NeSe
NeSe
NeSe

NeSe-

NeSe
NeSe
NaeSs
NeSe
NeSe
N.St
NeSe
N.S.
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
N.S.
N'S.
N.s.
N.S.
NeSs
NeSe
NaSe
NeSe
NeSe
NeSe
NeSe
NeSe
NeSe
N.S.
NeSe
NDS.
NeSe
NaSe
NaeSe
NeSe

BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA:
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
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BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BERMUDA
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59
59
55

55

153
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151
151
137
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127
127
124
124
125
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104
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106
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> X
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72492
8ls10

67e31
75462

62462
69482
58447
66630
57499
6653
6013
70405
61406
7091
67426
78404
T4 60
83494
76428
B7.18
82472
89434
79464
86461
75031
82676
69423
76037
6277
7337
61657
69493
61le67
69402
6020
68413
61e65
69487
66e43
75462
71455
78674

sD
SD
SD

SD~

sSD
sSD
SO
SD
sD
SD

34400
34532
20741

‘34603

24700
3775
3,398
3.869
44613
3.720
3,819
3.590
24879
34364
4eb76
3.942
40061
3.869
34363
24640
24992
34142
3.570
3956
36202
44609
3.378
4846
34725
54505
24554
4¢356
3.180
4.901
3,636
4,811
3,287
4,102
4e9473
3.948
44541
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Part 6
TABLE 16. (Continued)

D 07 67 N«Ss BERMUDA N 60 X 79430 SD 24265 LT
D 07 67 NeSe BERMUDA N 60 X Bé6e58 5D 24965 HT
D N8 67 NeSe BERMUDA N 69 X 82439 SO 30322 LT
D 08 67 N.Se BERMUDA N 69 X 89.75 SD 24735 HT
D 09 67 N.Se BERMUDA N 60 X 79452 SD 34039 LT
D 09 67 N«Se BERMUDA N 60 X 86423 SD 44135 HT
D 10 67 Ne.S. BERMUDA N 66 X 75417 SD ~3.418 LT
D 10 67 NeS« BERMUDA N 66 X 82424 SD Selt? HT
D 11 67 NeS« BERMUDA N 60 X 68437 SD 3,319 LT
D 11 67 NeSs BERMUDA N 60 X 76472 SD 5¢536 HT
D 12 67 NeSe BERMUDA N 60 X 63,03 SD 3,252 LT
D 12 67 NeSe BERMUDA N 60 X 71407 SD 4e577 HT
D 01 68 N.S. BERMUDA N 66 X 59480 SD 24662 LT
D 01 68 NeS. BERMUDA N 66 X 66474 SD 4,189 HT
D 02 68 No.Se BERMUDA N 60 X 59423 SD 2.733 LT
D 02 68 N.S. BERMUDA N 60 X 67417 SD 44231 HT
D N3 68 N.«Se BERMUDA N 60 X 59460 SD 4,787 LT
D 03 68 N¢Se BERMUDA N 60 X 68443 5D 4834 HT
D O4 68 NoSe BERMUDA N 66 X 65418 SD 3.028 LT
D 04 68 NeSe BERMUDA N 66 X 73433 SD 3,492 HT
D 05 68 Ne+Se BERMUDA N 63 X 6B.75 SD 44016 LT
D 05 68 NsSe BERMUDA N 63 X 77429 SD 3,705 HT
D 06 68 N.Se BERMUDA N 30 X 73447 SD 44041 LT
D 06 68 N.Se BERMUDA N 30 X 81487 SD Gboblh HT
49
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NWC TP 4143

Part 5

TABLE 17.

Earth-Covered Storage Magazines, Monthly
Summaries, NAF, Lajes, Azores

Minimum and Maximum Storage Temperature in

05 65 NJA.F,
05 65 NoAeFe
06 65 NsAoFe
06 65 NsAeFe
07 65 NeAeFs
07 65 NsAFa
0B 65 NJAWF,
08 65 NJsAFe
N9 65 NsAFs
09 65 NuAJFoe
10 65 NJsA.F,
10 65 NeAJFo
11 65 NeoAJFe
12 65 NeAoFo
12 65 NoeAeFe
N1 66 NeAeFo
N1 66 NeoAWF,
N2 66 NeAsF,
N.AIF.
03 66 NeAsFo
03 66 NJ.AWF,
NG 66 NeAosF,
N4 66 NeAoFo,
N5 66 NeAoFe
05 66 NsAFe
06 €6 NeAsFe
D6 66 NeAeFo
07 66 NeAcFo
N7 66 NeAoFo
N8 66 NeAeFe
N8 66 NeAsFo
09 66 NaAsF,
09 66 NeALF,
10 66 NJAWF,
10 66 NeAeFo
11 66 NJAlF,
11 66 NeAoF,
12 66 NasAeFa
12 66 NeAsFo
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AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZQORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORTS
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
AZORES
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227
227
250
250
245
245
239
239
211
211
173
173
205
205
164
164
194
194
231
231
252
252
219
219
192
192
213
213
211
211
215
215
215
215
161
161
168
168
159
159
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5817

65435
60495
67498
63427
72418
65427
7516
65413
T4408
61407
69401
5630
6l.74
54435
59423
52672
56486
5048
58493
54430
59.94
544,08
58479
55467
54418
59421
66479
63433
69.00
66446
72 «85
64432
7040
62.01
67.63
57.10

60490

55414
58491

SD
sD
SD
SD
sD
SO
SD

SD

SD
sD
SD
5D
SD
SD
sSD
sD

"4al31

34978

44689

5132
60027

44204

4702

44985

34669
5¢047
44179
5¢596
4586
5¢197
He328
44151
30711
3,777
54113
4.710
3.360
4e006
34694
4e4t28
44321
4.685
4¢103
44,891
34757
44996
3.831
44925
34630
5257
34404
5393
3.796
4.500
34610
4856
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¥ 1
TABLE 17. (Continued)
D 0l £7 M A.F. AZORES M 208 ¥ 53:06 ¢D 1.5467 LY i "
D 01 67 NesAeFs AZORES N 205 X 5742 SD 444173 HT ‘
D 02 67 NsAsFe AZORES N 201 X 51463 SD 34576 LT :
D N2 67 NeAeFe AZORES N 201 X 56642 SD 44836 HY : 4
D 03 67 NeAeFe AZORES N 247 X 54417 5D 3,841 LT - <y
D 03 67 NeAsFe AZORES N 247 X 60462 SD 56365 HT ; »
D 04 67 NeAoFe AZORES N 191 X 54480 SD 3.906 LT :
D 04 67 NsAeFa AZORES N 191 X 61.+69 SO 56204 H H
D 05 67 NesAsFa AZORES N 242 X 5447 SD 2,838
D 05 67 NeAsFe AZ0RES N 242 X 61473 SD 50476
D 06 67 NesAeFes AZORES N 226 X 60638 5D 34665 el
D 06 67 NeAeFe AZORES N 226 X 67491 5D 5034 HT :
D 07 67 NeAsFe AZORES N 212 X 63,60 SD 3.784 LT
D 07 67 Ne.AsFe AZORES N 212 X 71,81 SD 54540 HT
D 08 67 NesAeFe AZORES N 236 X 65464 SD 30554 LT
D 08 67 NJ.AeFe AZORES N 236 X 75,03 SD 56111 HT
D 09 67 NesAeFe AZORES N 197 X 64467 SD 34335 LT
D 09 67 NeAeFe AZORES N 197 X 73437 SD 5938 HT
D 10 67 Ne.AsFe AZORES N 212 %X 63412 SD 4elll LT
D 10 67 NoAsFe AZORES N 212 X 7027 5SD 54604 HT
D 11 67 NesAsF, AZORES N 203 X 5731 SO 44019 LT
D 11 67 NesAeFs AZORES N 203 X 62490 SD 64010 HT
D 12 67 NsAsFe AZORES N 194 X 56437 SD 24223 LT
D 12 67 NsAsFs AZORES N 194 X 59468 SD 4e216 MT
D Ol 6B NsA«Fe AZORES N 176 X 5358 SO 34503 LT
D 01 68 NsAsFs AZORES N 176 X 5Be23 SD 4e712 HT i
D 02 68 NsAeFe AZORES N 169 X 51249 SD 34637 LT : {
D 02 68 NsAeFe AZORES N 169 X 58410 SD 4e989 HT ‘
D 03 68 No.AeFe AZORES N 170 X 50474 SD 34413 LT |
D 03 68 NesAeFe AZORES N 170 X 58466 SD 5,308 HT i
D 04 68 NsAeF. AZ0RES N 217 X 51e91 SD 36669 LT {
D 04 68 NsAsFe AZORES N 217 X 58484 SD 54035 HT : i
D 05 68 N.AFe. AZORES N 174 X 54498 SD 34862 LT '
D 05 68 N.AsFe AZORES N 174 X 63434 SO 54345 HT ; J
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- . Minimum and Maximum Storage Temperature in Earth-Covered
! Storage Magazines Monthly Summaries, NAS, Guantanamo Bay, Cuba
1 , and NS, Roosevelt Roads, Puerto Rico

; Part 5
' TABLE 18.
b
; 1 &8 cuaA
‘ 1 65 CUBA
2 4% CUBA
- .2 6% CUBA
i 3 65  CUBA
! 3 65 CUBA
4 6% CUBA
f 4 8% CUBA
: 5 6% CUBA
8 5 65 CUBA
: 6 65 CUBA
. 6 65 CUBA
5 7 65 CUBA
7 6% CUBA
‘ 8 65 CUBA
N 8 &5 CUBA
‘ 9 65 CUBA
) 9 65 CUBA
: 10 65 CUBA
: 10 65 CUBA
k 11 6% CUBA
; 11 65 CUBA
i 12 6% CUBA
i 12 65 CUBA
’ 1 66 CUBA
! 1 66 CUBA
- 2 66 CUBA
2 66 CUBA
3 66 CUBA
2 66 CUBA
4 66 CUBA
4 66 CUBA
5 66 CUBA
5 66 CUBA
6 66 CUBA
6 66 CUBA
7 8 CUBA
7 & CUBA
8 66 CUBA
8 &6 CUBA
L 9 66 CUBRA
9 66 CUBA
10 66 <UBA
10 66 CUBA
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P.Re
P.Re
PsRe

‘PeRs .

PsRe
P.Re
P.Re
PR
PeRe
PeRe
P.Re
PRy
P.R.
P.Re
P«Re
PeRe
P.Rs
PR
PsRe
PsRe
P.Re
PR,
Pe«Re
PeRe
PR
PeRe
PeRe
PRy
PR
P.Re
PJRe
PeRe
P.Re
PoRe
PR,
PsR.
P.R.
P.R.
P«Rs
P.Rs
PR
PsRe
P.Rs
P.Re.
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177

177

212
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246
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220

220
1732
1732
1978
1978
1999
1999
2129
2129
2078
2078
2127
2127
2699
2699
2943
2943
2934
2934
2558
2598
2942
2962
2798
2798
3035
3035%
3008
3008
3016
3016
3061
3061
2849
2849
2938
2938
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77469
82.53
79.15

83470
" 80472

84.54
8l.70
85.48
81.39
85,01
81,84
86,08
82499
86.23
83.14
87.01
84.10
87.92
83,37
88,66
82.14
86.60
80.37
85,86
79.29
84418
78486
84,01
79,61
84423
B1.55
85,02
81,19
84,45
82.67
86.09
83,81
87.39

83476

87.15
83.88
87.42
82.80
86467

LY
HT
LT
HY.

LT
HT

LT
T
LY
HT
LT
HT
LT
HT
LT
HT
LT
HT
LT
HT
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Part 6
TABLE 18." (Continued)

11 66 CUBA + P4Re ‘N 2906 X 82,27 LT
11 66 CUBA + P.Rs. N 2906 X 86,06 HT
12 66 CUBA + PeR. N 3067 X 80el9 LT
12 66 CUBA + PR’ N 6067 X 834860 HT
1 67 CUBA + P«Re N 3096 X 79.19 LT
1 67 CUBA + P.Re N 3096 X B82+% HT
2 6T CUBA + PeR:- N 2819 X 79«44 LT
2 67 CUBA + PaRe N 2819 X B2s74 MT
3 67 CUBA + P+Ra N 3118 X 79.87 LT
3 67 CUBA + PeRe N 3118 X 83429 HT
&4 67 CUBA + PesRs N 2993 X B80e617 LT
& 67 CUBA + PoR, N 2993 X 84413 HT
5 67 CUBA + PsRe N 3047 X B8l.24 LT
5 67 CUBA + PeRe N 3047 X BG4e50 HT
6 67 CUBA + P.Re N 2997 X 83441 LT
6 67 CUBA + PR, N 2997 X B6476 WY
7 67 CUBA + PeRe N 3225 X 83,33 LT
T 67 CUBA + P4Re N 3225 X 85495 HT
8 67 CUBA + PeRe N 3118 X 84,17 LT
8 67 CUBA + PoR. N 3118 X 87,356 HT
9 67 CUBA + Pe4Re N 3107 x B#4e54 LT
9 67 CUBA + PeRs N 3107 X B7+49 HT
10 67 CUBA + P.Re N 2666 X B4443 LT
10 67 CUBA + PeRe N 2666 X 88,08 HT
11 67 CUBA + PoRe N 2487 X 83.45% LT
11 67 CUBA + P4R, N 2487 X B8T7+36 HT
12 67 CUBA + PoRe N 2580 X 81,30 LY
12 67 CUBA 4+ P.R. N 2580 X 85,57 HT
1 68 CUBA + P4Re N 3304 ¥ 79,15 LT
1 68 CUBA + PeRe N 3304 X 33.%8 HT
2 68 CUBA + PeR, N 3408 X 78489 LT
2 68 CUBA + P,R, N 3408 X 83.81 HT
3 68 CUBA + PR, N 3641 X 78474 LT
3 68 CUBA + P.R. N 2641 X 84494 HT
& 68 CUBA + PR, N 3462 X 78,93 LT
4 68 CUBA + P4R, N 3462 X 84,99 HT
% 68 CUBA + PoR, N 3806 X B81la36 LT
5 68 CUBA + P.R, N 3806 X 86430 HT
6 68 CUBA + P.R. N 850 X 83,56 LT
6 68 CUBA + PR, N 850 X B87462 HT
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. -; © TABLE 19. Minimum and Maximum Storage Temperature 1n-Non-Earth~Covered
Storage Magazines, Monthly Summaries,

Part 5

AS, Guantanamo Bay, Cuba

and NS, Rooseyelt Roads, Puerto Rico
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6%

CUBA
CUBA
CUBA
CUBA

CUBA

CUBA
CUBA
CUBA
CUBA
CUBA
CUBA
CUBA
CUBA
CUBA
CuBA
CuBA
CUBA
CUBA
CUBA
CUBA
CUBA
CUBA
cuea
CUBA
CUBA
CUBA
CUBA
cuBA
CUBA
CUBA
CUBA
CUBA
CuBA
CUBA
CuBA
CUBA
CuBA
CUBA
CuBA
CUBA
CUBA
CUBA
CUBA
cuBa
CUBA
CuBA
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PaRs
PsRe
PeRy
P. R.
PsRs

PoRy

PsRe
P.R°
PeRs
p.R'
PesRe
p.R.
PeRy
PeRs
PR
PeRy
PeRs
PeR,
P.R,
P.Rs
p.R.
P.R.
PasRe
PeRe
PR,
PeRe
PesRe
P.R.
P.Ro
PR
P.R,
PeRe
PeRe

P.Re

PeRy
PeRe
PeRe
PsRe
PeRe
PeRe
PeRe
PsRe
PeRe
PsRe
PeRe
PeRe
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71

71
108
108

125

125
101
101
108
108
107
107
112
112

93

93
136
136
217
217
247
247
270
270
312
312
385
355
344
344
330
330
204
204

87

209
209
203
203
197
197
221
221
210
210
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66418

7930
68+47
80.16
71,01
81.54
Tl.67
82,39
T394
83.49
T4491
85459
76469
85,69
76433
86.58
80,23
88,51
78.28
86.02
LY
84,71
73.88
83,61
7379
83.09
75.50
83,41
7739
85.68
TT.72
86.24
80.76
86,84
80,52
86,11
82.17
86.22
82.08
86456
80.56
86443
78.10
84402
T75.95
82,10
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Part 5
TABLE 19. (Cuntinued)

1 67 CUBA + PeRe N 210 X T75.9% LT
1 67 CUBA + PeRe N 210 X 82.36 HY
2 67 CUBA + PoJRs N 191 X 76472 LT
2 67 CUBA + PoRe N 191 X 83,02 HT
3 67 CUBA + PR, N 213 X 75,53 LT
3 67 CUBA + PJRe- N 213 X 84,07 HTY.
4 67 CUBA + PoRe N 196 X 75465 LT
& 67 CUBA + PeRe N 196 X 86416 HT
85 &7 CUBA + PyRa N 201 X 78460 LT
5 67 CUBA + PeRe N 201 X B87.64 KT
6 67 CUBA + PeRe N 188 X 80.77 LT
6 67 CUBA + PeRe N 188 X 90.70 HT
T 67 CUBA + PeRe N 155 X 80e41 LY
7T 67 CUBA + PoRe N 158 X 88.17 HT
8 67 CUBA + PaRe N 192 X 81437 LT
8 67 CUBA & PaRs N 192 X 90.81 HT
9 67 CUBA + PeRs N 174 X 8079 LT
9 67 CUBA + PeRe N 174 X 90453 HT
1 68 CUBA + P+Re N 33% X 71.53 LY
1 68 CUBA + PgRe N 338 X 82,01 HT
2 88 CUBA + PoRe N 339 X T2.02 LT
2 68 CUBA + PeRe N 339 X 814,22 HT
3 68 CUBA + PeR, N 3481 X T2.44 LT
3 680 CUBA + PeRe N 341 X 83,28 HT
4 68 CUBA + PeRs N 304 X T3.68 LY
4 68 CUBA + PeRe N 304 X 84497 HT
5 68 CUBA + PR, N 310 X 78482 LT
% 68 CUBA + PeRs N 310 X 88433 HT
6 68 CUBA + PeRe N 293 X BOJ44 LT
6 68 CUBA + PR, N 293 X 88,84 HT
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Part 5
Appendix E
STATISTICAL NOTES AND IMPLICATIONS

The following points concerning the data should be considered before
making final judgment on the contents of this report.

~ (1) The time intervals at which temperature readings were taken

“were not equal. The maximum and minimum temperature readirgs were those

encountered within the magazine during those intervals of time. The
difference in reading-time intervals biases the results in both maximum
and minimum directions. It has been found that the temperatures in

some magazines were recorded daily, weekly, biweekly, or monthly, or less
frequently, depending on the material and procedures cogent to each
facility. This, of course, biases the results upward, since a high tem-
perature for 1 day may be the recorded temperature for that magazine for
a 1-week or greater period instead of for that specific day.

(2) The amount of ammunition in the storage magazines is not always
constant. The absorption of heat by the ammunition ?dependent on the
quantity of materialg within the magazine could cause differences in
temperature readings that are not accounted for.

(3) The frequency at which the magazine doors are opened will also
influence the temperature readings. This effect is also not accounted
for.

(4) In some cases inaccuracies of thermometers are large and the
thermometers are not read properly. These effects were aiso not
considered.

(5) The Monthly Temperature Summaries (Appendix B) indicating the
number of maximum temperature readings greater than nominal temperatures
is exclusive of minimum temperature readings. Perhaps the minimum tem-
peratures could be used in such a way as to provide the time duration
of these nominal temperatures. If, for example, the minimum temperature
recorded for a reading interval is 85°F, it is certain that the tempera-
ture within the storage magazine was no Tower than 85°F during that
reading interval.

The number of data points, the averages, and the standard devia-
tions of temperature readings for each month was reported in Appendix
B and D because these statistics provide information concerning the dis-
tribution of temperature readings. If it is assumed that these temper-
ature measurements are normally distributed (the Gaussian curve) within
each month, and the data in most cases do not indicate that this is a
poor assumption for practical use, the standard deviation can be used
to attach probabilities of occurrences to nominal temperature values.

For example, in October 1965, for earth-covered magazines at NS, Roosevelt

57
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Roads, Puerto Rico, the sample size is 2127, the average maximum temper-
ature is 88.66°F, and the standard deviation is 3.940. From this and
the assumption that the data is representative of the storage tempera-
tures encountered in October, the probability of experiencing a storage
temperature of 99.48 (88.66 + 30)°F or more in an earth-covered maga-
zine is less than 0.005.
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